Modification of the iodine-rJkali method is recommended, based on the observation that alkali added slowly to a solution of an aldose sugar containing a small amount of iodine will tend not to form sodium iodate, but to react very rapidly with the sugar, viz:
RCHO + NalO + NaOH->RCOONa + Nal + H 2 (2) Equations (1) and (2) may be combined to give the reaction as usually written.
RCHO + 1 2 + 3 NaOH->RCOONa + 2 Nal + 2 H 2 (3)
It was early recognized that the sodium hypoiodite may also react to form sodium iodate:
3 NaIO->NaI0 3 + 2 Nal (4) or combining (1) and (4) 3 I 2 + 6 NaOH->NaI0 3 + 5 Nal + 3 H 2 (5) This removes some of the iodine from the sugar oxidation reaction.
After the completion of the sugar oxidation, the system is made acid to liberate the iodine from sodium hypoiodite and sodium iodate: NalO + Nal + 2 HC1-»I 2 + 2 NaCl + H 2 (6) NaI0 3 + 5 Nal + 6 HCl-^3 I 2 + 6 NaCl + 3 H 2 (7) This liberated iodine, together with any free iodine present, before acidification is titrated with sodium thiosulphate solution: I 2 + 2 Na 2 S 2 3 ->2 Nal + Na 2 S 4 8 (8) The difference between the total iodine added and the excess iodine as found by the thiosulphate titration represents the amount of iodine used up in the oxidation of the sugar according to equation (3) . It has recently been shown by Slater and Acree * that a check on this iodine value may be obtained by titrating with standard alkali the tree acid left after completing the iodine titration.
HC1 + NaOH-^NaCl + H 2 (9) Sugar acid lactone + H 2 0<=>RCOOH (10) RCOOH + NaOH->RCOONa + H 2 (11) This permits a calculation of the amount of aldose sugar on the basis of the alkali used up in reaction (3 Goebel emphasized the fact that too rapid addition of the alkali to the sugar-iodine mixture or previous admixture of the alkali Table 1 for the rapid addition of alkali to the iodine-sugar mixture. However, on a pure sugar sample for which 20 ml of N/10 iodine is required for one millimol, 0.1 ml of the iodine reagent is equal to 0.5 per cent of the sugar. This means that if 0.1 ml of iodine were to be used up in further oxidation of the sugar molecule, the result based on a 2 : 3 ratio of iodine : alkali consumed would be 0.5 per cent high. Here again it is necessary to determine whether the formation of iodate proceeds more rapidly than the oxidation of these carbohydrates. Tables 8 and 9 show that this is experimentally observed. Furthermore, it will be seen that levulose is somewhat more reactive than sucrose toward these reagents. This is clearly shown in Table 10 , which gives the apparent iodine values assigned to dextrose, levulose, and sucrose by-various authors. The values taken from this paper are those in which the sugars were oxidized by 20 ml N/10 I and 30 ml iV/10 NaOH using the recommended procedure. • Twenty-one grams of levulose were used in this experiment. The reagents were added as in (5). The equation is as follows: Na 2 S 2 3 + 4 I 2 +10 NaOH->2 Na 2 S0 4 -r-8 NaI + 5 H 2 (12) In this reaction 1 mol of thiosulphate is equivalent to 8 atoms of iodine whereas in the ordinary titration of iodine with thiosulphate 1 mol is equivalent to I atom of iodine (equation (8) 4 6 6 7 6 9 10 II IZ 13 14 /S ml % NaOH The number of ml A r /10 I minus the number of ml A T /10 Na 2 S 2 3 , and the number of ml A r /10 NaOH minus the number of ml iV/10 HC1 give the quantities of N/10 I and A^/10 NaOH used in the oxidation of the sugar. One millimol of the sugar (0.15 g xylose) requires for oxidation 20 ml of N/10 I and 30 ml of N/10 NaOH. Either iodine or alkali consumed, or both as checks, may be used to calculate the amount of aldose present.
